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Question #: 21 


ID: 52083 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


Corect 


Y Fag au BL is a 64-year-old male admitted to the hospital with symptoms of palpitations, fatigue, and sweating, wi 

T determined to be due to atrial fibrillation (AF). BL was first diagnosed with AF 2 years ago. BL also has a history of stable 
angina. His heart rate was 180 bpm on admission. BL's current medications consist of warfarin 4 mg daily, ramipril 7.5 mg 
daily, digoxin 0.125 mg daily, metoprolol 25 mg BID, and nitroglycerin spray 0.4 mg SL PRN. BL's bloodwork reveals an 
INR of 2.3, a serum potassium of 4.1 mmol/L (normal: 3.5 - 5.1 mmol/L), and a baseline TSH level of 1.01 mIU/L. The 
cardiologist has decided to initiate amiodarone 400 mg TID x 1 week, then 400 mg BID x 7 days, then a maintenance dose 
of 200 mg daily thereafter. The cardiologist would like you to review BL's current medication regimen for any changes 
that may be required due to the addition of amiodarone. 


Finish review 


Of the following options, which recommendation is the most appropriate for BL? 


Select one: 


Increase the dose of digoxin by 50% * 


Decrease the w 
Rose Wang (ID:113212) this answer is correct. Amiodarone could increase 


dose of 
digoa digoxin levels by up to 100%, thus it is appropriate to decrease the digoxin dose 
50% by 50% when initiating amiodarone. 


Maintain the current digoxin dose and monitor serum digoxin levels ® 
Increase the dose of ramipril by 50% % 


Marks for this submission: 
TOPIC: Atrial Fibrillation 


.00/1.00. 


LEARNING OBJECTIVE: 
To identify appropriate drug-drug interactions between atrial fibrillation medications. 


BACKGROUND: 


Amiodarone is associated with several drug interactions including beta-blockers, digoxin, warfarin, non- 
dihydropyridine calcium channel blockers, macrolides, fluoroquinolones, and antifungals. Concurrent use of 
amiodarone and digoxin can increase digoxin serum levels by up to 100%. Consequently, a reduction in the 
dose of digoxin (usually by approximately 50%) is recommended when initiating amiodarone therapy. 
Amiodarone is highly lipophilic and has a half-life of 25-110 days with a calculated average of 58 days. Due 
to amiodarone's long half-life, symptoms of digoxin toxicity may not present until weeks after initiation of 
amiodarone therapy. Symptoms of digoxin toxicity include: nausea, vomiting, diarrhea, confusion, visual 
disturbances (specifically, a yellow filter or tint in the visual field), and dizziness. 


RATIONALE: 
Correct Answer: 


* Decrease the dose of digoxin by 50% - Amiodarone could increase digoxin levels by up to 100%, thus 
it is appropriate to decrease the digoxin dose by 50% when initiating amiodarone. 


Incorrect Answers: 


© Increase the dose of digoxin by 50% - Increasing the digoxin dose could lead to digoxin toxicity since 
amiodarone inhibits digoxin metabolism and increases the serum digoxin level. 


* Maintain the current digoxin dose and monitor serum digoxin levels - This is not the most 
appropriate option since amiodarone may increase digoxin levels by up to 100%. The dose of digoxin 
should be decreased, typically by approximately 50%, when amiodarone is initiated. 


* Increase the dose of ramipril by 50% - There is no drug interaction between amiodarone and ramipril. 


Question #: 22 


1D: 52084 


Question #: 23 


TAKEAWAY/KEY POINTS: 


A reduction in the dose of digoxin (usually by approximately 50%) is recommended when initiating 
amiodarone therapy. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] JAMP Pharma Corporation. JAMP Digoxin. https://pdf.hres.ca/dpd_pm/00068741,PDF 
[B] Sanis Health Inc. AMIODARONE, https://pdf hres.ca/dpd_pm/00065583.PDF 
The correct answer is: Decrease the dose of digoxin by 50% 


Which of the following serious side effects is NOT related to long-term amiodarone therapy? 


Select one: 


Pulmonary toxicity % 


Decreased v p 
leukocytes Rose Wang (ID:113212) this answer is correct. There is no association between 


amiodarone therapy and decreased white blood cell court. 


Hypothyroidism X 
QT prolongation * 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify side effects of amiodarone therapy. 


BACKGROUND: 


Amiodarone is associated with a variety of systemic side effects which include gastrointestinal upset (e.g. 
nausea, vomiting, constipation), fatigue, tremors, photosensitivity, blue skin discolouration, either 
hyperthyroidism or hypothyroidism, corneal deposits, tremors, QT prolongation, neuropathy, hepatotoxicity, 
and pulmonary toxicity. Many of these side effects are related to the dose and duration of amiodarone 
therapy. It is important to follow up with patients after initiation and dose increases of amiodarone as some 
of the long-term effects may appear years after initiation of amiodarone therapy. Liver and thyroid function 
tests should be completed every 6 months and a chest x-ray should be completed yearly. 


RATIONALE: 
Correct Answer: 


* Decreased leukocytes - There is no association between amiodarone therapy and decreased white 
blood cell count. 


Incorrect Answers: 


* Pulmonary toxicity - Amiodarone-induced pulmonary toxicity is severe and can be fatal if untreated. 


* Hypothyroidism - A common long-term side effect of amiodarone is decreased levels of thyroid 
hormone. 


* QT prolongation - Extended QT intervals may occur with long-term amiodarone therapy and may 
cause cardiac failure. 


TAKEAWAY/KEY POINTS: 


Amiodarone is associated with a variety of systemic side effects which include gastrointestinal upset (e.g. 
nausea, vomiting, constipation), fatigue, tremors, photosensitivity, blue skin discolouration, either 
hyperthyroidism or hypothyroidism, comeal deposits, tremors, OT prolongation, neuropathy, hepatotoxicity, 
and pulmonary toxicity. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Park H, Kim Y. Adverse effects of long-term amiodarone therapy. Korean J Intern Med. 2014;29(5):571-573. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164718/. 

[B] Narayana SK, Woods DR, Boos CJ. Management of amiodarone-related thyroid problems. Ther Adv 
Endocrinol Metab. 2011;2(3):115-126. doi:10.1177/204201881 1398516 

[4] Sanis Health Inc. AMIODARONE. https://pdf.hres.ca/dpd_pm/00065583.PDF 


The correct answer is: Decreased leukocytes 


ID: 52101 
Corect 
Flag question 


(Sia reeset 


JS is a 77-year-old male who is in hospital and is going to be initiated on rate control therapy for 
atrial fibrillation (AF). JS's past medical history is significant for chronic constipation, chroni 
disease (CKD) stage 4, hypertension, and gastroesophageal reflux disease (GERD). JS has no history of 
coronary artery disease (CAD). JS's average blood pressure today is 138/80 mmHg and his heart rate 
is 110 bpm. His left ventricular ejection fraction (LVEF) is 60%. JS's eGFR is 25 mL/min/1.73m°. JS has 
no known allergies. His current medication are: rosuvastatin 10 mg PO once daily, ramipril 2.5 mg PO 
daily, pantoprazole 40 mg PO daily, polyethylene glycol 3350 17 g PO daily, sennosides 17.2 mg PO 
QHS PRN. The medical resident on duty is seeking your guidance on medication options for rate 
control. 


Which of the following rate control medications would be most appropriate for JS? 


Select one: 
Verapamil * 
Metoprolol ~ 
Rose Wang (ID:113212) this answer is correct, A beta-blocker, such as metoprolol, 
would be an appropriate rate conirol option for JS. 
Digoxin * 


Amiodarone * 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To identify characteristics of medications used for rate control in patients with atrial fibrillation (AF). 


BACKGROUND: 


Pharmacologic strategies to treat AF include rate control or rhythm control. Medications used for rate control 
include beta-blockers, non-dihydropyridine calcium channel blockers (non-DHP CCBs), and digoxin. Beta- 
blockers and non-DHP CCBs are considered first-line over digoxin for most patients. 


The choice of rate control therapy will depend on patient characteristics and comorbidities. Patients with 
heart failure and left ventricular ejection fraction (LVEF) <40% should be treated with beta-blockers 
(specifically bisoprolol, carvedilol, or metoprolol). Either beta-blockers or non-DHP CCBs may be used first- 
line for patients with LVEF >40%, Non-DHP CCBs and cardioselective beta-blockers are preferred over non- 
selective beta-blockers for patients with asthma, Finally, the presence of coronary artery disease (CAD) may 
favour the use of beta-blackers over non-DHP CCBs (e.g. patients with a history of myocardial infarction). 


Digoxin is rarely used as monotherapy (may be considered for select elderly or sedentary patients with 
permanent AF or for patients with contraindications to both beta-blockers and non-DHP CCBs), but may be 
considered as add-on therapy for patients with inadequate response to beta-blockers or non-DHP CCBs. 
Occasionally, amiodarone may be used for rate control, but only in specific patients who are critically ill or 
cannot tolerate first-line agents 


Side effects of rate control agents may also influence the choice of therapy. Both beta-blockers and non-DHP 
CCBs can cause bradycardia or hypotension. Non-selective beta-blockers can exacerbate asthma by causing 
bronchospasm. Highly lipophilic beta-blockers, such as propranolol, may cause central nervous system (CNS) 
side effects such as depression or insomnia. Calcium channel blockers, especially verapamil, are known to 
cause constipation. Digoxin has a narrow therapeutic index and may cause toxicity (e.g. visual disturbances, 
vomiting, confusion) at high serum levels. 


RATIONALE: 
Correct Answer: 


* Metoprolol - A beta-blocker, such as metoprolol, would be an appropriate rate control option for JS. 


Incorrect Answers: 


Verapamil - Constipation is a common side effect of verapamil. Therefore, verapamil is likely to 
exacerbate JS's existing constipation and would not be the most appropriate choice. 


Digoxin - Digoxin should not be used as a first-line agent for rate control. 


Amiodarone - Amiodarone should only be considered a rate control agent in select patients (e.g. 
critically ill, contraindication to first-line therapy, or intolerability to first-line therapy); it is more 
commonly used as a rhythm control agent. 


TAKEAWAY/KEY POINTS: 


The choice of rate control therapy will depend on patient characteristics and comorbidities. Either beta- 
blockers or non-DHP CCBs may be used first-line for patients with LVEF >40%. Side effects of rate control 
agents may also influence the choice of therapy. Calcium channel blockers, especially verapamil, are known 
to cause constipation. 


REFERENCE: 


[1] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 

[2] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[B] Cojocariu SA, Mastaleru A, Sascau RA, Statescu C, Mitu F, Leon-Constantin MM. Neuropsychiatric 


Kika ia alba rina aA INIWALTVALE Deblichad 2094 Enh A 


Rune cyucntcs V! UP UpHMe VE LIGEREHo. WEU \AUUNUDJ CUE HA ej IID 1 UUHONICU LVE I I SU Ae 


doi:10.3390/medicina57020155 
The correct answer is: Metoprolol 


Question #: 24 


m: s2102 Which of the following is the most appropriate resting heart rate target for JS? 


Corect 


Send Feedback 


Select one: 
Less than 80 bpm ¥ 
Less than 110 bpm X 
Less than 100. bpm v 


Rose Wang (ID:113212) this answer is correct. 
Patients with AF should target a resting heart rate of less than 100 bpm. 


Less than 60 bpm % 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial fibrillation 


LEARNING OBJECTIVE: 
To identify the appropriate resting heart rate target for patients with atrial fibrillation (AF). 


BACKGROUND: 


Pharmacologic strategies to treat AF include rate control or rhythm control. Medications that are used for 
rate control include beta-blockers, non-dihydropyridine calcium channel blockers (non-DHP CCBs), and 
digoxin. The choice of rate control therapy will depend on individual patient characteristics and 
comorbidities. Rate control should aim to achieve a target resting heart rate of <100 bpm. 


RATIONALE: 
Correct Answer: 


* Less than 100 bpm - Patients with AF should target a resting heart rate of less than 100 bpm. 


Incorrect Answers: 
* Less than 80 bpm - Patients with AF should target a resting heart rate of less than 100 bpm. 
e Less than 110 bpm - Patients with AF should target a resting heart rate of less than 100 bpm. 
* Less than 60 bpm - Patients with AF should target a resting heart rate of less than 100 bpm. 


TAKEAWAY/KEY POINTS: 
Rate control therapies should aim to achieve a target resting heart rate of <100 bpm. 
REFERENCE: 


[1] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Saciety Comprehensive Guidelines for the Management of Atrial Fibrillation, Can J Cardiol. 
2020 Dec:36(12):1847-1948. 


The correct answer is: Less than 100 bpm 


Question #: 25 
1p; 52080 Which of the following statements is correct regarding direct oral anticoagulants (DOACs) used for stroke 
eo prevention in patients with atrial fibrillation? 
Flag quertion 
Send Feedback Select one: 
Apixaban is the only DOAC that is preferred for stroke prevention in patients with valvular atrial 3 
fibrillation 


Edoxaban is the only DOAC that has a specific reversal agent available % 


Among the DOACs, dabigatran isthe v 
most commonly associated with 
gastrointestinal effects like nausea and 


Rose Wang (ID:113212) this answer is 
correct. Dabigatran is associated with causing 


EE gastrointestinal upset (especially dyspepsia) as a 
iii side effect 
Rivaroxaban is the only DOAC that does not require dose adjustment in patients with renal x 


impairment 


Question #: 26 


ID: 52065 
Corect 


Ẹ Fag 


Send Feedback 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To learn the properties of direct oral anticoagulants (DOACs) and their role in patients with atrial fibrillation 
(AP. 


BACKGROUND: 


Oral anticoagulant therapy (OAC) for stroke prevention is recommended for patients with AF who have a 
CHADS)-65 score of at least 1 point. The CHADS2-65 score is a tool used to assess risk of stroke in patients 
with AF and assigns points for each of the following: 


* Congestive heart failure (1 point) 

© Hypertension (1 point) 

* Age 65 or older (1 point) 

* Diabetes (1 point) 

© Stroke or transient ischemic attack (TIA) (2 points) 


Medications used for OAC include direct oral anticoagulants (DOACS) (e.g., apixaban, dabigatran, rivaroxaban, 
edoxaban) and warfarin. 


DOACs are preferred first-line for most patients with non-valvular AF due to convenience (these agents do 
not require routine lab monitoring), fewer drug and food interactions, and comparable efficacy compared to 
warfarin. Dabigatran is associated with causing gastrointestinal upset (especially dyspepsia) asa side effect. 


Reversal agents for DOACs are available to manage a major bleeding event. The antidote for dabigatran is 
idarucizumab, and as per the Canadian Cardiovascular Society 2020 AF guidelines, andexanet alfa may be 
used to reverse the effects of rivaroxaban, apixaban, and edoxaban. The reversal agent for warfarin is vitamin 
K. 


OAC with warfarin is typically reserved for patients with severe renal dysfunction (i.e, less than 15-30 
mL/min). Additionally, warfarin is preferred to DOACs for patients with valvular AF (i.e, cases of AF where 
patients have a mechanical heart valve or moderate to severe mitral stenosis), as there is currently insufficient 
evidence to recommend the use of DOACSs in this population. 


RATIONALE: 
Correct Answer: 
* Among the DOACs, dabigatran is the most commonly associated with gastrointestinal effects like 


nausea and dyspepsia - Dabigatran is associated with causing gastrointestinal upset (especially 
dyspepsia) as a side effect. 


Incorrect Answers: 
* Apixaban is the only DOAC that is preferred for stroke prevention in patients with valvular atrial 


fibrillation - DOACs are not recommended in patients with valvular atrial fibrillation, as there is 
insufficient evidence to support their use in this population. 


Edoxaban is the only DOAC that has a specific reversal agent available - All DOACs have a reversal 
agent available. Idarucizumab is the reversal agent for dabigatran, while adexanet alfa is the reversal 
agent for rivaroxaban, edoxaban, and apixaban. 


Rivaroxaban is the only DOAC that does not require dose adjustment in patients with renal 
impairment - All DOACs undergo renal clearance and require dose adjustment in patients with renal 
dysfunction. 


TAKEAWAY/KEY POINTS: 
Dabigatran is associated with causing gastrointestinal upset (especially dyspepsia) as a side effect. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 

Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Andrade J, Aguilar M, Atzema C et al. The 2020 Canadian Cardiovascular Society/Canadian Heart Rhythm 
Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Canadian Journal of Cardiology. 
2020;36(12):1847-1948. doi:10,1016/j.cjca.2020.09.001 


The correct answer is: Among the DOACs, dabigatran is the most commonly associated with gastrointestinal 
effects like nausea and dyspepsia 


Carbamazepine is a known inducer of the CYP3A4 isozyme of the cytochrome P450 system. Which of the 
following interactions is expected to result from the co-administration of carbamazepine and apixaban? 


Select one: 


Decreased anti-epileptic activity from carbamazepine X 


Decreased v r STEER 
anticoagu lant Rose Wang (ID:113212) this answer is correct. A CYP3A4 inducer is 


effect from. expected to decrease levels of a CYP3A4 substrate like apixaban, which 


Question #: 27 


ID: 52074 
Corect 


F Flag question 


Send Feedback 


RET would decrease apixaban’s therapeutic activity. 


Increased risk of dizziness and nausea from carbamazepine * 


Increased risk of bleeding from apixaban ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To review relevant drug-drug interactions involving apixaban. 


BACKGROUND: 


The cytochrome P450 enzymes are responsible for the metabolism of various drugs. Upon metabolism, a 
drug may be activated (e.g. metabolism of a prodrug into an active substance), converted into a metabolite 
with no physiological activity, or converted into a metabolite with physiological activity. An inducer of the 
cytochrome P450 pathway increases the activity of cytochrome P450 enzymes, whereas an inhibitor would 
inhibit the activity of these enzymes. 


Carbamazepine induces the CYP3A4 isozyme, which is responsible for the metabolism of apixaban. As such, 
increased activity of the CYP3A4 isozyme would increase the metabolism of apixaban. Therefore, a CYP3A4 
inducer is expected to decrease the serum levels, and by association the therapeutic effect, of apixaban. 


RATIONALE: 
Correct Answer: 


* Decreased anticoagulant effect from apixaban - A CYP3A4 inducer is expected to decrease levels of a 
CYP3A4 substrate like apixaban, which would decrease apixaban’s therapeutic activity. 


Incorrect Answers: 


* Decreased anti-epileptic activity from carbamazepine - The administration of a CYP3A4 substrate like 
apixaban is not expected to affect the metabolism of a CYP3A4 inducer like carbamazepine. 


e Increased risk of dizziness and nausea from carbamazepine - The administration of a CYP3A4 
substrate like apixaban is not expected to affect the metabolism of a CYP3A4 inducer like 
carbamazepine. 


Increased risk of bleeding from apixaban - A CYP3A4 inducer is expected to decrease levels of 
apixaban, which would decrease its associated toxicity. 


TAKEAWAY/KEY POINTS: 


Cytochrome P450 inducers increase the metabolic activity of cytochrome P450 enzymes, which results in 
decreased levels of cytochrome P450 substrates of the same pathway. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Decreased anticoagulant effect from apixaban 


NA is a 62-year-old female diagnosed with atrial fibrillation two years ago. NA's past medical history 
is also significant for heart failure with an ejection fraction of 45%. NA's current medication is ramipril 
2.5 mg daily. NA’s physician would like to start NA on rate control medication for her atrial 
fibrillation. 


Which medication is most appropriate to treat NA's atrial fibrillation? 


Select one: 
Metoprolol v 
i Rose Wang (ID:113212) this answer is correct. Cardioselective beta-blockers are 
commonly used for rate control in atrial fibrillation. 
Amiodarone % 
Digoxin% 
Sotalol x 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify medications used for rate control in atrial fibrillation. 


Question # 28 


1D: 52075 


BACKGROUND: 


Medications that are used for rate control include beta-blockers, non-dihydropyridine calcium channel 
blockers (non-DHP CCBs), and digoxin. Digoxin should be considered only when the response to first-line 
agents, non-DHP CCBs and beta-blockers, is inadequate since it is not very effective and there are concerns 
that it may increase mortality. Digoxin should not be used in patients with chronic kidney disease (CKD). 
Beta-blockers can be beta-1 receptor-selective (i.e. atenolol, bisoprolol, and metoprolol) or nonselective 
(propranolol, carvedilol, pindolol, nadolol). Beta-blockers, especially non-specific beta-blockers, can worsen 
asthma as they bind to beta-2 receptors in the lungs. Medications used to control rhythm include 
amiodarone, sotalol, dronedarone, flecainide, or propafenone. An AV nodal blocking agent such as a non- 
DHP calcium channel blocker or a beta-blocker should always be co-prescribed with propafenone or 
flecainide to maintain rate control. 


RATIONALE: 
Correct Answer: 


e Metoprolol - Cardioselective beta-blockers are commonly used for rate control in atrial fibrillation. 


Incorrect Answers: 


* Amiodarone - Amiodarone is the last resort for rate control because of its severe side effects and risk 
of toxicity. 


e Digoxin - While digoxin can be used as a rate control agent in this patient, it should be considered 
after appropriate first-line therapy, as it is less efficacious, and has a very narrow therapeutic window; 
thus increasing the chance of toxicity. 


* Sotalol - Although sotalol is a beta-blocker, it is not cardioselective and is used for rhythm control. 


TAKEAWAY/KEY POINTS: 


Cardioselective beta-blockers (metoprolol, bisoprolol, and atenolol) are commonly used for rate control in 
atrial fibrillation. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Ezekowitz, Justin A. et al. 2017 Comprehensive Update of the CCS Guidelines for the Management of 
Heart Failure. Can J Cardiol. 2017;33:1342- 
1433. https://www.ccs.ca/eguidelines/Content/Topics/HeartFailure/721%20Atrial%20Fibrillation.htm. 


The correct answer is: Metoprolol 


DWis a 67-year-old female diagnosed with atrial fibrillation that presents to your outpatient clinic 
with increased wheezing and chest tightness since starting propranolol 3 weeks ago. DW's medical 
conditions include atrial fibrillation, depression, diabetes, and asthma. Her blood pressure at the clinic 
today was 130/80 mmHg and her heart rate was 80 bpm. DW has no medication allergies, but has 
allergies to cats and ragweed. It is not ragweed season and DW has not come into contact with any 
cats. Her most recent A1C was 7.1% and her left ventricular ejection fraction (LVEF) is 50%. Her 
current medications are: propranolol 20 mg TID, sertraline 50 mg daily, metformin 500 mg Bl 
sone MDI 250 mcg BID, and salbutamol MDI 100 mcg 1-2 puffs Q4-6H PRN. DW's phy 
ike your input on whether this issue is related to DW's medication regimen. 


Which of the following is an appropriate recommendation for DW? 


Select one: 


Propranolol may be exacerbating DW's asthma and she should be switched to carvedilol 3% 


Propranololmaybe v 
exacerbating DW's Rose Wang (ID: 113212) this answer is correct. 

Ban a eeno Non-selective beta-blockers (e.g. propranolol) can worsen asthma by 
BaWitchedto binding to beta-2 receptors in the lungs causing bronchoconstriction. If 
bibRKIÍ beta-blocker therapy is chosen for a patient with asthma, a 


cardioselective beta-blocker (e.g. bisoprolol) should be used. 


DW is not taking any medications that would exacerbate her asthma and she should be started on % 
tiotropium 


DW is not taking any medications that would exacerbate her asthma and she should be started ona * 
course of amoxicillin for pneumonia 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To understand how patient comorbidities affect the choice of rate control agent. 


Question #: 29 


1D: 52213 
Corect 


Fag 


Send Feedback 


BACKGROUND: 


Pharmacologic strategies to treat atrial fibrillation (AF) include rate control or rhythm control. Medications 
that are used for rate control include beta-blockers, non-dihydropyridine calcium channel blockers (non-DHP 
CCBs), and digoxin. Beta-blockers or non-DHP CCBs are considered first-line options for most patients. The 
choice of rate control therapy will depend on patient characteristics and comorbidities. \ 


Non-DHP CCBs are preferred over beta-blockers for patients with asthma. Beta-blockers can be beta-1 
receptor-selective (e.g. atenolol, bisoprolol, and metoprolol) or non-selective (e.g., propranolol, carvedilol, 
pindolol, nadolol). Beta-blockers, especially non-selective beta-blockers, can worsen asthma as they bind to 
beta-2 receptors in the lungs. Therefore, if a beta-blocker is chosen as rate control therapy for a patient with 
asthma, a beta-1 selective (also known as cardioselective) beta-blocker should be used. 


Beta-blockers (specifically bisoprolol, carvedilol, or metoprolol) should be considered first-line for patients 
with heart failure with left ventricular ejection fraction (LVEF) < 40%. Either beta-blockers or non-DHP CCBs 
may be used first-line in patients with LVEF > 40%. Beta-blockers are preferred over non-DHP CCBs for 
patients with coronary artery disease (CAD). 


RATIONALE: 
Correct Answer: 


* Propranolol may be exacerbating DW's asthma and she should be switched to bisoprolol - Non- 
selective beta-blockers (e.g., propranolol) can worsen asthma by binding to beta-2 receptors in the 
lungs causing bronchoconstriction. If beta-blocker therapy is chosen for a patient with asthma, a 
cardioselective beta-blocker (e.g., bisoprolol) should be used. 


Incorrect Answers: 


* Propranolol may be exacerbating DW's asthma and she should be switched to carvedilol - 
Carvedilol and propranolol are both non-selective beta-blockers which can worsen asthma by binding 
to beta-2 receptors in the lungs. 


DW is not taking any medications that would exacerbate her asthma and she should be started on 
tiotropium - DW's asthma is likely being worsened by propranolol. Therefore, additional medication 
for asthma is not necessary at this time. 


DW is not taking any medications that would exacerbate her asthma and she should be started on 
a course of amoxicillin for pneumonia - DW is likely experiencing worsening of asthma as a result of 
propranolol use. There is currently no indication for an antibiotic. 


TAKEAWAY/KEY POINTS: 


Non-selective beta-blockers (e.g., propranolol) can worsen asthma by binding to beta-2 receptors in the 
lungs causing bronchoconstriction. If beta-blocker therapy is chosen for a patient with asthma, a 
cardioselective beta-blocker (e.g, bisoprolol) should be used. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. httpsi//myrxtx.ca. 


[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Saciety Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


[3] Bennett M, Chang CL, Tatley M, Savage R, Hancox RJ. The safety of Cardioselective B1-blockers in asthma: 
Literature review and search of Global Pharmacovigilance Safety Reports. ERJ Open Research. 
2021;7(1):00801-2020. doi:10.1183/23120541.00801-2020 


The correct answer is: Propranolol may be exacerbating DW's asthma and she should be switched to 
bisoprolol 


BK was just started on propafenone by his family physician. 


Which of the following statements is true regarding using propafenone? 


Select one: 
Propafenone needs to be used with an AV {v 


nodal blocking agent Rose Wang (ID:113212) this answer is 
correct. This is true. 


Propafenone can be used in individuals with left ventricular dysfunction * 
Hyperkalemia is a common side effect of propafenone * 


Propafenone can be used in individuals with coronary artery disease ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To understand the indications for using propafenone. 


Question #: 30 


BACKGROUND: 


Medications that are used for rate control include beta-blockers, non-dihydropyridine calcium channel 
blockers (non-DHP CCBs), and digoxin. Digoxin should be considered only when the response to first-line 
agents, non-DHP CCBs and beta-blockers, is inadequate since it is not very effective and there are concerns 
that it may increase mortality. Digoxin should not be used in patients with chronic kidney disease (CKD). 
Beta-blockers can be beta-1 receptor-selective (ie, atenolol, bisoprolol, and metoprolol) or nonselective 
(propranolol, carvedilol, pindolol, nadolol). Beta-blockers, especially non-specific beta-blockers, can worsen 
asthma as they bind to beta-2 receptors in the lungs. Medications used to control rhythm include 
amiodarone, sotalol, dronedarone, flecainide, or propafenone. An AV nodal blocking agent such as a non- 
DHP calcium channel blocker or a beta-blocker should always be co-prescribed with propafenone or 
flecainide to maintain rate control. 


When using rhythm control, the following should be kept in mind: 


Amiodarone is the only rhythm control agent that can be used with heart failure and a left ventricular 
ejection fraction under 40% 


Amiodarone and sotalol are the only agents that can be used with heart failure and a left ventricular 
ejection fraction over 40% 


Amiodarone, dronedarone, and sotalol are the only agents that can be used in individuals with CAD 


Side effects of propafenone and flecainide include bradycardia, ventricular tachycardia, and rapid ventricular 
response to atrial flutter. 


RATIONALE: 
Correct Answer: 


e Propafenone needs to be used with an AV nodal blocking agent - This is true. 


Incorrect Answers: 


* Propafenone can be used in individuals with left ventricular dysfunction - Propafenone cannot be 
used in left ventricular dysfunction. 


e Hyperkalemia is a common side effect of propafenone - Hyperkalemia is not a reported adverse 
effect associated with propafenone, 


* Propafenone can be used in individuals with coronary artery disease - Propafenone cannot be used 
in individuals with coronary artery disease 


TAKEAWAY/KEY POINTS: 


An AV nodal blocking agent such as a non-DHP calcium channel blocker or a beta-blocker should always be 
co-prescribed with propafenone or flecainide to maintain rate control. 

REFERENCE: 

[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxbxca. 

[2] Calcium Channel Blockers, Non-dihydropyridine | Drug, OTCs & Herbals | Medscape Reference. 
http://reference medscape.com/drugs/calcium-channel-blockers-non-dihydropyridine. 


The correct answer is: Propafenone needs to be used with an AV nodal blocking agent 


DJ is a 75-year-old female presenting to your outpatient clinic for a consultation. DJ was diagnosed 

ith persistent atrial fibrillation (AF) 3 years ago and rate control medications have been unsuccessful 
in managing her symptoms. She reports experiencing symptoms of light-headedness, dizziness, and 
palpitations. Her cardiologist would now like to initiate an agent for rhythm control. DJ's past medical 
history is significant for hypertension and coronary artery disease (CAD). She does not have heart 
failure and her left ventricular ejection fraction (LVEF) is 58%. Her blood pressure at the clinic today 
was 130/78 mmHg and her heart rate was 90 bpm. DJ smokes 5 cigarettes per day and does not drink 
alcohol. She has an allergy to cephalexin which causes a rash. DJ's current medications are: 
acetylsalicylic acid (ASA) 81 mg daily, perindopril 8 mg daily, nitroglycerin spray 0.4 mg SL PRN. 
vitamin D 1000 IU daily, and calcium carbonate 1250 mg BID. 


Which of the following is NOT an appropriate rhythm control medication for DJ? 


Select one: 
Sotalol * 
Dronedarone % 
Amiodarone % 


Flecainide v F 
Rose Wang (ID:113212) this answer is correct. Flecainide should not be used in 


patients with CAD. 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To understand how patient comorbidities affect the choice of rhythm control therapy. 


BACKGROUND: 


The goal of rhythm control is to restore normal sinus rhythm and improve symptoms of atrial fibrillation (AF). 
Rhythm control may be used in patients with paroxysmal or persistent AF. In patients with persistent AF, 
rhythm control is preferred for patients who were recently diagnosed with AF (less than 1 year ago), patients 
with high symptom burden, patients in whom rate control therapy was unsuccessful, patients with multiple 
recurrences of AF, and patients with arrythmia-induced cardiomyopathy. Antiarrhythmics used for rhythm 
control in AF can be categorized as class IC (e.g. flecainide, propafenone) or class Ill (e.g. amiodarone, 
dranedarone, sotalol). 


The presence of comorbidities, specifically heart failure and coronary artery disease (CAD), will influence the 
choice of antiarrhythmic. The following table highlights antiarthythmics of choice for these patient groups. 


Heart failure (LVEF < 40%) [ Heart failure (LVEF > 40%) [ CAD No CAD or heart failure 
Amiodarone 
P Amiodarone Sotalol 
Amiodarone Amiodarone Sotalol Dronedarone 
Dronedarone Flecainide 
Propafenone 
RATIONALE: 
Correct Answer: 


e Flecainide - Flecainide should not be used in patients with CAD. 


Incorrect Answers: 
* Sotalol - Sotalol would be an appropriate choice for rhythm control since DJ's LVEF is over 40%. 


* Dronedarone - Dronedarone would be an appropriate choice for rhythm control since DJ does not 
have heart failure. 


* Amiodarone - Amiodarone may be used for rhythm control in patients with heart failure or CAD, 
including those with LVEF under 40%. 


TAKEAWAY/KEY POINTS: 


Flecainide and propafenone should not be used in patients with CAD or heart failure. Patients with CAD 
without heart failure may be treated with amiodarone, sotalol or dronedarone for rhythm control. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca. 

[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation, Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


The correct answer is: Flecainide 
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